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Introduction {#sec006}
============

In Latin America (LA), there are approximately 1.4 million new cases and 670,000 deaths from cancer each year. \[[@pone.0225667.ref001]\] It is estimated that by 2040 there will be a 78% increase in cancer incidence and a 93% increase in cancer mortality in the region. \[[@pone.0225667.ref001]\] Although primary prevention is important for mitigating the burden of cancer, investing in cancer management, encompassing screening, detection, treatment and palliative care, is essential in reducing mortality rates.\[[@pone.0225667.ref002]\] Since cancer in LA is often diagnosed in its late stages,\[[@pone.0225667.ref003]\] establishing cancer screening services and encouraging participation in screening programs is crucial to reducing cancer mortality. However, not all cancer types are eligible for screening and the currently available evidence supports the effectiveness of screening for breast,\[[@pone.0225667.ref004], [@pone.0225667.ref005]\] cervical,\[[@pone.0225667.ref006]\] and colorectal cancer\[[@pone.0225667.ref007], [@pone.0225667.ref008]\] in preventing cancer deaths. Breast and cervical cancer screening are recommended by the World Health Organization (WHO), and colorectal cancer screening is recommended by other organizations, such as the American Cancer Society.

In line with these international recommendations, most countries in LA have established national screening programs for breast and cervical cancer and, to a lesser extent, colorectal cancer.\[[@pone.0225667.ref009]\] However, these programs face challenges in reaching all geographical areas and may not be equally accessible across all socioeconomic strata.\[[@pone.0225667.ref010], [@pone.0225667.ref011]\] The relationship between socioeconomic status and access to health services has been well documented.\[[@pone.0225667.ref012]\] Some U.S. studies have explored the association of socioeconomic factors with the uptake of cancer screening services,\[[@pone.0225667.ref013]\] but there is limited evidence from LA, a region with high inequalities in socioeconomic indicators. Identifying information on socioeconomic determinants of cancer screening underuse is a key factor in the design of strategies that encourage and enable the use of these services and in reducing the disparity in cancer outcomes in LA. We conducted a systematic literature review with the aim to identify the socioeconomic determinants that affect utilisation of cancer screening services in LA.\[[@pone.0225667.ref014]\] The research question, framed according to the PICOS framework, was: "What are the socioeconomic characteristics that impact on access to cancer screening services in Latin America?" The results of this study will be useful in guiding the countries in the region develop policies aimed at reducing disparities in cancer screening utilisation.

Methods {#sec007}
=======

Search strategy {#sec008}
---------------

The review took place between May and July 2018. No publicly available protocol exists (see [S1 File](#pone.0225667.s001){ref-type="supplementary-material"} for the PRISMA checklist). We identified three key search concepts and their synonyms (see [Table 1](#pone.0225667.t001){ref-type="table"}).

10.1371/journal.pone.0225667.t001

###### Search concepts identified from the research question.
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  Socioeconomic Factors   Cancer screening services            Latin America
  ----------------------- ------------------------------------ --------------------
  social class            cancer prevent\* services            Argentina
  socio-economic class    cancer screen\*                      Bolivia
  socio-economic level    breast cancer screen\*               Brazil
  strat\*                 cervical cancer screen\*             Chile
  social status           colorectal cancer screen\*           Colombia
  economic status         mammography                          Costa Rica
  educational status      Pap Smears\*                         Cuba
  education\* level       Human Papillomavirus (HPV) test\*    Dominican Republic
  profession\* class      visual inspection with acetic acid   Ecuador
  professional level      VIA                                  El Salvador
                          colonoscopy                          Guatemala
                          f?ecal occult blood test             Haiti
                          Papanicolaou                         Honduras
                                                               Mexico
                                                               Nicaragua
                                                               Panama
                                                               Paraguay
                                                               Peru
                                                               Puerto Rico
                                                               Uruguay
                                                               Venezuela

We searched the following databases: MedLine (via Ovid), Embase (via OVID), LILACs (via BIREME. The Latin American and Caribbean Center on Health Sciences), and Global Health (via OVID). These databases were identified as the most comprehensive for the topic of participation in cancer screening services. Moreover, LILACS is the most important and comprehensive index of scientific and technical literature for LA.

The three search concepts, their synonyms (using truncations and wildcards- indicated in Tables [1](#pone.0225667.t001){ref-type="table"} and [2](#pone.0225667.t002){ref-type="table"} by the use of the asterisk '\*'- where appropriate), and subject heading terms were combined, using the Boolean operators 'OR', within concepts, and 'AND' to combine concepts to develop the final search strategy (see [Table 2](#pone.0225667.t002){ref-type="table"} for search strategy). In order to conduct the search in LILACS, where a large proportion of articles are written in Portuguese or Spanish, the same search terms were used in English as most abstracts have been translated.

10.1371/journal.pone.0225667.t002

###### Combination of search terms used in the final search strategy for the literature review.
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           Combination of Search Terms
  -------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **1**    Socioeconomic Factors OR social class OR socio-economic class OR socio-economic level OR social strat\* OR social status OR economic status OR educational status OR education\* level OR profession\* class OR professional level
  **2**    exp socioeconomic factors/ (only socioeconomics in Global Health)
  **3**    1 OR 2
  **4**    Cancer prevent\* services OR cancer screen\* OR breast cancer screen\* OR cervical cancer screen\* OR colorectal cancer screen\* OR mammography\* OR Pap smears OR Papanicolaou\* OR visual inspection with acetic acid OR VIA OR HPV test\* OR colonoscopy OR F?ecal occult blood test
  **5**    exp cancer screening (preventive services did not exist)
  **6**    4 OR 5
  **7**    Latin America OR Argentina OR Bolivia OR Brazil OR Chile OR Colombia OR Costa Rica OR Cuba OR Dominican Republic OR Ecuador OR El Salvador OR French Guiana OR Guatemala OR Haiti OR Honduras OR Mexico OR Nicaragua OR Panama OR Paraguay OR Peru OR Puerto Rico OR Uruguay OR Venezuela
  **8**    exp Latin America/
  **9**    7 OR 8
  **10**   3 AND 6 AND 9
  **11**   Only articles published from 2009 until 2018 in English, Portuguese or Spanish

Inclusion and exclusion criteria {#sec009}
--------------------------------

Only articles reporting on breast, cervical and colorectal cancer screening were included because these are the screening types consistently supported by evidence\[[@pone.0225667.ref004]--[@pone.0225667.ref008]\] and that are recommended by international health organizations. The review included articles reporting on studies from LA, written in English, Spanish or Portuguese and published in peer-reviewed journals since 2009, because we were looking for updated information as the implementation of new cancer norms and screening programs in Latin America is expected to have an impact in the access to cancer screening services. The inclusion criteria are outlined in [Table 3](#pone.0225667.t003){ref-type="table"} and are presented according to the PICOS format. The English-speaking Caribbean region was not included in this review because it is considered as a different sociopolitical region with different geographical and cultural characteristics.

10.1371/journal.pone.0225667.t003

###### Inclusion criteria.
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  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  PICOS Element        PICOS question term                                              Variables considered
  -------------------- ---------------------------------------------------------------- ------------------------------------------------------------------------------------------------
  *Population*         General population in Latin America.                             Population from the 21 countries specified in [Table 1](#pone.0225667.t001){ref-type="table"}.

  *Intervention*       Cancer screening.                                                Breast, cervical, and colorectal cancer screening.

  *Comparison group*   Population stratified by socioeconomic determinants.             Income, education, marital status, insurance status, use of other health services.

  *Outcome*            Access to cancer screening.                                      No previous participation in breast cervical or colorectal cancer screening.\
                                                                                        No breast, cervical or colorectal cancer screening in the previous 1--3 years.

  *Study design*       Cross-sectional, cohort, case-control, and randomized studies.   
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Data extraction {#sec010}
---------------

The studies retrieved through the search process were assessed for inclusion using pre-determined selection criteria based on the research question. First, the title and abstract were scanned to check whether the study:

1.  Referred to or was based on participation in cancer screening.

2.  Assessed the influence of socioeconomic indicators on cancer screening uptake.

3.  Was conducted in Latin America.

All three conditions needed to be present for the study to be included. When it was not clear whether these criteria had been met, the full article was examined. 127 articles were subjected to full review (74 in English, 36 in Portuguese and 17 in Spanish).

To ensure consistency in the study selection process, the following definitions were used:

-   **Cancer screening services:** healthcare services aimed at detecting breast, cervical or colorectal cancer in asymptomatic populations.

-   **Socioeconomic level:** this is the combined measure of an individual\'s or family\'s economic and social position in relation to others, based on income, education and occupation.

-   **Latin America:** only studies conducted in the 21 countries listed in [Table 1](#pone.0225667.t001){ref-type="table"} were considered.

After reading each article that met the inclusion criteria, a short paragraph summarizing the aim, methods, main findings, strengths and weaknesses of the study was written. This information was entered into a data extraction table (see [S1 Table](#pone.0225667.s002){ref-type="supplementary-material"}).

Quality assessment {#sec011}
------------------

The quality of the studies was assessed using a modified version of the U.S National Institutes of Health (NIH) Quality Assessment Tool for Observational, Cohort and Cross-Sectional Studies (<https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools>). The definitions of "high", "satisfactory" and "poor" quality that were used were based on the ten questions in the NIH Quality Assessment checklist that were deemed relevant for cross-sectional studies (see [S2 Table](#pone.0225667.s003){ref-type="supplementary-material"}), while questions not relevant for cross-sectional studies were removed from the tool. The quality of the studies that scored 8 or more out of 10 criteria was deemed as high; studies that scored 5 to 7 out of 10 criteria were deemed as satisfactory; finally, studies that scored 4 or less out of 10 criteria were considered of poor quality and were excluded from the review.

Results {#sec012}
=======

[Fig 1](#pone.0225667.g001){ref-type="fig"} shows the selection process of the identified articles. A total of 840 records were initially identified. A title or title and abstract screening of the initial 840 articles narrowed these down to 127 articles for full-text review; 26 articles met all eligibility criteria. Of these articles, 15 were from Brazil, 2 from Colombia and 1 each from Argentina, Bolivia, Chile, Costa Rica, Dominican Republic, Haiti, Honduras, Mexico, Peru and Puerto Rico. No articles were found that assessed socioeconomic determinants on the use of colorectal cancer screening programs in LA.

![PRISMA flow diagram of the study selection procedure.](pone.0225667.g001){#pone.0225667.g001}

Quality {#sec013}
-------

The 26 identified studies were cross-sectional and were critically appraised by applying a modified version of the NIH quality assessment tool. Of the 26 studies, 11 scored 8--10 (out of the 10 NIH quality criteria) and were designated of high quality; 13 scored 5--7 and 2 studies scored less than 4,\[[@pone.0225667.ref014], [@pone.0225667.ref015]\] and were excluded from the review; therefore, 24 articles (13 in English, 8 in Portuguese and 3 in Spanish) were included in this review (see [Fig 1](#pone.0225667.g001){ref-type="fig"}).

Socioeconomic determinants and access to cancer screening in Latin America {#sec014}
--------------------------------------------------------------------------

The answer to the study question "What are the socioeconomic characteristics that impact on access to cancer screening services in Latin America?" is summarized in Tables [4](#pone.0225667.t004){ref-type="table"} and [5](#pone.0225667.t005){ref-type="table"}. These tables show in detail the association between socioeconomic determinants and Pap test ([Table 4](#pone.0225667.t004){ref-type="table"}) and mammography ([Table 5](#pone.0225667.t005){ref-type="table"}) utilisation. Below we summarize the main aspects found in the included studies.

10.1371/journal.pone.0225667.t004

###### Studies analysing the association between socioeconomic characteristics and cervical cancer screening utilization.
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  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Author, Quality score                                    Setting                                                        Independent variables\*                                                                                     Population of Interest (n)                               Income gradients for undergoing Pap                    Education gradients for undergoing Pap
  -------------------------------------------------------- -------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------- -------------------------------------------------------- ------------------------------------------------------ --------------------------------------------------
  *Albuquerque KM, 2009 \[[@pone.0225667.ref037]\]*\       Pernambuco, Brazil.                                            Marital status, no children, education.                                                                     Women 18--69.\                                           Not analysed                                           [**Never \[OR\]**]{.ul}\
  **7/10**                                                                                                                                                                                                                            (n = 258)                                                                                                       Education (years)\
                                                                                                                                                                                                                                                                                                                                                      **Complete primary or more:** 1\
                                                                                                                                                                                                                                                                                                                                                      **Incomplete middle-school:**\
                                                                                                                                                                                                                                                                                                                                                      2.01 (0.70--6.14)\
                                                                                                                                                                                                                                                                                                                                                      **Complete middle-school or more:**\
                                                                                                                                                                                                                                                                                                                                                      2.97 (1.13--7.82)

  *Brenes-Camacho,2009 \[[@pone.0225667.ref024]\]*\        Costa Rica                                                     Education, income, health insurance.                                                                        Women over 60\                                                                                                  [**In previous year \[OR\]**]{.ul}\
  **9/10**                                                                                                                                                                                                                            (n = 1464)                                                                                                      **Education (years)**\
                                                                                                                                                                                                                                                                                                                                                      ***0--3*:** 1\
                                                                                                                                                                                                                                                                                                                                                      ***\>7*:** 0.67\*

  *Ortiz AP, 2010 \[[@pone.0225667.ref025]\]*\             Puerto Rico                                                    Income, marital status, use of other health services                                                        Women over 18 (n = 2,206)                                [**In previous3 years \[OR\]**]{.ul}\                  
  **5/10**                                                                                                                                                                                                                                                                                     **Income (USD)**\                                      
                                                                                                                                                                                                                                                                                               ***\<\$15*,*000***: 1\                                 
                                                                                                                                                                                                                                                                                               ***\$15*,*000--34*,*999*:** 1.29 (1.28--1.31)\         
                                                                                                                                                                                                                                                                                               ***\$35*,*000--49*,*999***: 2.78 (2.71--2.84)\         
                                                                                                                                                                                                                                                                                               ***≥\$50*,*000*:** 2.45 (2.39--2.50)                   

  *Gasperin SI, 2011 \[[@pone.0225667.ref016]\]*\          Florianopolis, Brazil                                          Income, education, marital status, income, age, use of other health services.                               Women 20--59\                                            [**No in previous 3 years \[OR\]**]{.ul}\              [**No in previous 3 years \[OR\]**]{.ul}\
  **9/10**                                                                                                                                                                                                                            (n = 952)                                                **Income (terciles)**\                                 **Education (years**)\
                                                                                                                                                                                                                                                                                               ***1***^***st***^: 1\                                  ***\>12*:** 1\
                                                                                                                                                                                                                                                                                               ***2***^***nd***^: 1.07 (1.01--1.13)\*\                ***9--11*:** 0.93 (0.90--0.96)\*\
                                                                                                                                                                                                                                                                                               ***3***^***rd***^: 1.06 (1.00--1.11)\*\                ***5--8*:** 0.93 (0.88--0.98)\*\
                                                                                                                                                                                                                                                                                               [**Never \[OR\]**]{.ul}\                               ***\<3*:** 0.93 (0.87--0.98)\*\
                                                                                                                                                                                                                                                                                               **Income (terciles**)\                                 [**Never \[OR\]**]{.ul}\
                                                                                                                                                                                                                                                                                               ***1***^***st***^: 1\                                  **Education (years)**\
                                                                                                                                                                                                                                                                                               ***2***^***nd***^: 0.60 (0.40--0.89)\*\                ***\>12*:** 1\
                                                                                                                                                                                                                                                                                               ***3***^***rd***^: 0.78 (0.45--1.33)                   ***9--11*:** 1.98 (1.28--3.08)\*\
                                                                                                                                                                                                                                                                                                                                                      ***5--8*:** 2.54 (1.53--4.21)\*\
                                                                                                                                                                                                                                                                                                                                                      ***\<3*:** 4.74 (2.70--8.31)\*

  *Price J, 2011 \[[@pone.0225667.ref038]\]*\              Yamaranguila, Honduras.                                        Distance to the health centers.                                                                             Indigenous women over 18\                                                                                       Not detailed.
  **5/10**                                                                                                                                                                                                                            (n = 134)                                                                                                       

  *Brischilliari SCR, 2011 \[[@pone.0225667.ref029]\]*\    Maringa, Brazil.                                               Income, probably education, occupation.                                                                     Women 45--69 (n = 456)                                   [**No in previous 3 years \[PR\]**]{.ul}\              
  **8/10**                                                                                                                                                                                                                                                                                     **Income (category)**\                                 
                                                                                                                                                                                                                                                                                               ***A/B (richer)*:** 1\                                 
                                                                                                                                                                                                                                                                                               ***C/D*:** 2.19 (1.17--4.11)\*                         

  *Cesar JA, 2012 \[[@pone.0225667.ref017]\]*\             Rio Grande, Brazil.                                            Education, age, marital status, unplanned pregnancy, use of other health services.                          Pregnant women\                                          **Income (quintiles**)\                                [**No during pregnancy \[PR**]{.ul}**\]**\
  **8/10**                                                                                                                                                                                                                            (n = 2,288)                                              ***5***^***th***^ ***(richer)*:** 1\                   **Education (years**)\
                                                                                                                                                                                                                                                                                               ***4***^***th***^: 1.42 (1.14--1.76)\*                 ***\>12*:** 1\
                                                                                                                                                                                                                                                                                                                                                      ***9--11*:** 1.22 (0.93--1.61)\*\
                                                                                                                                                                                                                                                                                                                                                      ***5--8*:** 1.49 (1.12--1.98)\*\
                                                                                                                                                                                                                                                                                                                                                      ***\<4*:** 1.54 (1.12--2.12)\*

  *Correa MDA, 2012 \[[@pone.0225667.ref030]\]*\           Brazil.                                                        Income, education, first pregnancy.                                                                         Women that recently gave birth\                          **Income (category)**\                                 [**In previous 3 years \[PR\]**]{.ul}\
  **6/10**                                                                                                                                                                                                                            (n = 3,939)                                              ***B/C (richer)*:** 1\                                 **Education (years**)\
                                                                                                                                                                                                                                                                                               ***D*:** 0.98 (0.89--1.08)\                            ***0--5*:** 1\
                                                                                                                                                                                                                                                                                               ***E*:** 0.86 (0.78--0.96)\"                           ***6--8*:** 1.14 (1.03--1.26)\*\
                                                                                                                                                                                                                                                                                                                                                      ***\>9*:** 1.26 (1.13 1.39)\*

  *de Maio FG, 2012 \[[@pone.0225667.ref033]\]*\           Argentina                                                      Income, education                                                                                           Women over 18 (n = 7620 mammography); (n = 19704, PAP)   [**No in previous 2 years \[OR\]**]{.ul}\              **Education (level)**\
  **8/10**                                                                                                                                                                                                                                                                                     **Income (category)**\                                 ***High*:** 1\
                                                                                                                                                                                                                                                                                               ***High*:** 1\                                         ***Medium*:** 1.88 (1.73--2.04)\*\
                                                                                                                                                                                                                                                                                               ***Medium*:** 1.90 (1.59--2.26)\                       ***Low*:** 2.91 (2.33--3.63)\*
                                                                                                                                                                                                                                                                                               ***Low*:** 3.12 (2.64--3.68)                           

  *Senicato, 2012 \[[@pone.0225667.ref039]\]*\             Campinas, Brazil                                               Education                                                                                                   Women 20--59 (n = 508)                                                                                          [**In previous 2 years \[PR\]**]{.ul}\
  **8/10**                                                                                                                                                                                                                                                                                                                                            No differences.

  *Barrionuevo-Rosas, 2013 \[[@pone.0225667.ref021]\]*\    Peru                                                           Education, income, health insurance, place of residence (urban vs rural)                                    Women 30--49 (n = 12,272)                                **Income (level)**\                                    [**In previous 5 years \[PR\]**]{.ul}\
  **9/10**                                                                                                                                                                                                                                                                                     ***Low*:** 1\                                          **Education (level**)\
                                                                                                                                                                                                                                                                                               ***Medium***: 1.21 (1.14--1.29)\*\                     ***No education*:** 1\
                                                                                                                                                                                                                                                                                               ***High*:** 1.25 (1.17--1.33)\*                        ***Secondary*:** 1.10 (1.06--1.15)\*\
                                                                                                                                                                                                                                                                                                                                                      [***Superior*:**]{.ul} 1.21 (1.15--1.26)\*

  *Martinez Mesa J, 2013 \[[@pone.0225667.ref018]\]*\      Brazil                                                         Education, income, age, race, parity, place of residence, health insurance, use of other health services.   Women 25--64 (n = 102,108)                               [**Never \[PR\]**]{.ul}\                               [**Never \[PR\]**]{.ul}\
  **7/10**                                                                                                                                                                                                                                                                                     **Income (Quintiles)**\                                **Education (years)**\
                                                                                                                                                                                                                                                                                               ***1***^***st***^ ***(Richer)*:** 1\                   ***\>12*:** 1\
                                                                                                                                                                                                                                                                                               ***2***^***nd***^: 1.32 (1.16;1.51)\*\                 ***9--11*:** 1.25 (1.15;1.35)\*\
                                                                                                                                                                                                                                                                                               ***3***^***rd***^: 1.57 (1.38;1.79)\*\                 ***5--8*:** 1.50 (1.40;1.61)\*\
                                                                                                                                                                                                                                                                                               ***4***^***th***^: 1.88 (1.66;2.13)\*\                 ***0--4*:** 2.28 (2.11;2.45)\*
                                                                                                                                                                                                                                                                                               ***5***^***th***^ ***(poorer)*:** 2.19 (1.91;2.50)\*   

  *Soneji S, 2013 \[[@pone.0225667.ref022]\]*\             Brazil, Bolivia, Dominican Rep., Ecuador, Nicaragua and Peru   Education, income, age, place of residence (urban vs rural), use of other health services.                  Women over 18.\                                          [**Recently \[OR\] (Bolivia)**]{.ul}\                  [**Recently \[OR\] (Bolivia)**]{.ul}\
  **5/10**                                                                                                                                                                                                                            (n = 12,789 Bolivia)\                                    **Income (level)**\                                    **Education (level)**\
                                                                                                                                                                                                                                      n = 20,410, (Dominican Republic)                         ***Poorest*:** 0.60 (0.56--0.66)\*\                    ***None*:** 0.79 (0.83--0.85)\*\
                                                                                                                                                                                                                                                                                               ***Poorer*:** 0.79 (0.74--0.84)\*\                     ***Primary*:** 1\
                                                                                                                                                                                                                                                                                               ***Middle*:** 1\                                       ***Secondary*:** 1.09 (1.06--1.13)\*\
                                                                                                                                                                                                                                                                                               ***Richer*:** 1.12 (1.07--1.18)\*\                     ***Higher*:** 1.03 (0.99--1.07)\*\
                                                                                                                                                                                                                                                                                               ***Richest*:** 1.29 (1.24--1.35)\*\                    [**Recently \[OR\] (Dominican Republic)**]{.ul}\
                                                                                                                                                                                                                                                                                               [**Recently \[OR\] (Dominican Republic)**]{.ul}\       [**Income (level)**]{.ul}\
                                                                                                                                                                                                                                                                                               **Education (level)**\                                 [Poorest: 0.77 (0.74--0.80)\*]{.ul}\
                                                                                                                                                                                                                                                                                               ***None*:** 0.81 (0.77--0.85)\*\                       [Poorer: 0.91 (0.88--0.94)\*]{.ul}\
                                                                                                                                                                                                                                                                                               ***Primary*:** 1\                                      [Middle: 1]{.ul}\
                                                                                                                                                                                                                                                                                               ***Secondary*:** 1.04 (1.02--1.06)\*\                  [Richer: 1.10 (1.06--1.13)\*]{.ul}\
                                                                                                                                                                                                                                                                                               ***Higher*:** 1.02 (0.98--1.05)                        [Richest: 1.20 (1.17--1.24)\*]{.ul}

  *Oliveira MV, 2014 \[[@pone.0225667.ref026]\]*\          Vitoria da Conquista, Brazil                                   Education, income, age, marital status, use of other health services.                                       Indigenous women age 18 to 64 (n = 348)                  [**No in previous 3 years \[OR**\]]{.ul}\              [**No in previous 3 years \[OR**\]]{.ul}\
  **5/10**                                                                                                                                                                                                                                                                                     **Income**\                                            **Education (years**)\
                                                                                                                                                                                                                                                                                               ***\<1/2 MMW*:** 1\                                    ***0*:** 1.32 (0.54--3.23)\
                                                                                                                                                                                                                                                                                               ***\>1/2 MMW*:** 0.76 (0.37--1.55)\                    ***1--4*:** 2.34 (0.89--6.16)\
                                                                                                                                                                                                                                                                                               [**Never \[OR\]**]{.ul}\                               ***\>4*:** 1\
                                                                                                                                                                                                                                                                                               **Income**\                                            [**Never \[OR\]**]{.ul}\
                                                                                                                                                                                                                                                                                               ***\<1/2 MMW*:** 1\                                    **Education (years**)\
                                                                                                                                                                                                                                                                                               ***\>1/2 MMW*:** 1.01 (0.58--1.77)                     **0:** 3.26 (1.14--9.30)\
                                                                                                                                                                                                                                                                                                                                                      ***1--4*:** 2.15 (0.89--5.14)\
                                                                                                                                                                                                                                                                                                                                                      ***\>5*:** 1

  *Bermedo-Carrasco S, 2015 \[[@pone.0225667.ref020]\]*\   Colombia                                                       Income, education, parity, health insurance, place of residence (urban vs rural), region.                   Women over18\                                            [**Income (quintiles)**]{.ul}\                         [**At least once \[OR\]**]{.ul}\
  **9/10**                                                                                                                                                                                                                            (n = 40,392)                                             ***1st*:** 0.60 (0.52--0.69)\                          **Education (years)**\
                                                                                                                                                                                                                                                                                               ***2nd*:** 0.80 (0.70--0.91)\                          ***9--11*:** 0.78 (0.65--0.93)\*\
                                                                                                                                                                                                                                                                                               ***3rd*:** 0.87 (0.77--0.99)\                          ***5--8*:** 1.69 (1.54--1.86)\*\
                                                                                                                                                                                                                                                                                               ***4th*:** 0.94 (0.82--1.07)\                          ***1--4*:** 1.03 (0.69--1.12)\
                                                                                                                                                                                                                                                                                               ***5***^***th***^ ***(richest)*:** 1                   ***0*:** 1

  *Sakellariou D, 2017 \[[@pone.0225667.ref036]\]*\        Chile                                                          Education, income, health insurance, use of other health services, marital status, occupation.              Disabled women\                                                                                                 [**Yes \[OR\]**]{.ul}\
  **7/10**                                                                                                                                                                                                                            (n = 5,823)                                                                                                     ***Education (years)*:** 1.05 (1.04--1.07)
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**OR:** adjusted odds ratio; **PR:** adjusted prevalence ratio; **Pap:** Pap smear; **MMW:** minimum monthly wage; **USD:** U.S Dollars. **\*P\<0.05**

10.1371/journal.pone.0225667.t005

###### Studies analysing the association between socioeconomic characteristics and mammography utilization.
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  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Author, Quality score                                  Setting                  Independent variables[\*](#t005fn002){ref-type="table-fn"}                                       Population of Interest (n)                               Income gradients for undergoing MMG                                     Education gradients for undergoing MMG
  ------------------------------------------------------ ------------------------ ------------------------------------------------------------------------------------------------ -------------------------------------------------------- ----------------------------------------------------------------------- ---------------------------------------------------------------------------------------------
  *Brenes-Camacho,2009 \[[@pone.0225667.ref024]\]*\      Costa Rica               Education, income, health insurance.                                                             Women over 60\                                           [**In previous 3 years \[OR\]**]{.ul}\                                  [**In previous year \[OR\]**]{.ul}\
  **9/10**                                                                                                                                                                         (n = 1464)                                               **Income (USD)**\                                                       **Education (years)**\
                                                                                                                                                                                                                                            ***\<\$100*:** 1\                                                       ***0--3*:** 1\
                                                                                                                                                                                                                                            ***\$400*:**1.47[\*](#t005fn002){ref-type="table-fn"}                   ***4--6*:** 0.63[\*](#t005fn002){ref-type="table-fn"}[^a^](#t005fn002){ref-type="table-fn"}

  *Novaes CDE, 2009 \[[@pone.0225667.ref035]\]*\         Minas Gerais, Brazil.    Education, age, marital status, use of other health services.                                    Women over 60\                                                                                                                   [**In previous year \[OR\]**]{.ul}\
  **8/10**                                                                                                                                                                         (n = 4,621)                                                                                                                      **Education (years)**\
                                                                                                                                                                                                                                                                                                                    ***\>4*:** 1\
                                                                                                                                                                                                                                                                                                                    ***\<4*:** 1.1 (1.0--1.1)

  *Matos JC, 2011 \[[@pone.0225667.ref028]\]*\           Maringa, Brazil.         Income, education, ethnicity, religion, use of other health services.                            Women 40--69 (n = 439)                                   [**At least once \[OR**]{.ul}**\]**\                                    
  **7/10**                                                                                                                                                                                                                                  **Income (category)**\                                                  
                                                                                                                                                                                                                                            ***A/B (richer)*:** 1\                                                  
                                                                                                                                                                                                                                            ***C*:** 0.45 (0.27--0.76)\                                             
                                                                                                                                                                                                                                            ***D/E*:** 0.50 (0.13--1.90)                                            

  *de Maio FG, 2012 \[[@pone.0225667.ref033]\]*\         Argentina                Income, education                                                                                Women over 18 (n = 7620 mammography); (n = 19704, PAP)   [**No in previous 2 years\[OR\]**]{.ul}\                                **Education (level)**\
  **8/10**                                                                                                                                                                                                                                  **Income (category)**\                                                  ***High*:** 1\
                                                                                                                                                                                                                                            ***High*:** 1\                                                          ***Medium*:** 2.30 (1.97--2.69)\
                                                                                                                                                                                                                                            ***Medium*:** 1.54 (1.16--2.05)\                                        ***Low*:** 2.96 (2.33--3.76)[\*](#t005fn002){ref-type="table-fn"}
                                                                                                                                                                                                                                            ***Low*:** 2.37 (1.81--3.11)[\*](#t005fn002){ref-type="table-fn"}       

  *Lages RB, 2012 \[[@pone.0225667.ref040]\]*\           Teresina, Brazil         Education, income, race, marital status, smoking, health insurance                               Women 40--69 (n = 433)                                   No significant differences related to income after adjusted analysis.   No significant differences related to education after adjusted analysis.
  **7/10**                                                                                                                                                                                                                                                                                                          

  *Senicato, 2012 \[[@pone.0225667.ref039]\]*\           Campinas, Brazil         Education                                                                                        Women 20--59 (n = 508)                                                                                                           [**In previous 2 years \[PR\]**]{.ul}\
  **8/10**                                                                                                                                                                                                                                                                                                          **Education (years)**\
                                                                                                                                                                                                                                                                                                                    ***\>9*:** 1\
                                                                                                                                                                                                                                                                                                                    ***\<9*:** 0.63 (0.50--0.80)

  *Agudelo BM, 2013 \[[@pone.0225667.ref034]\]*\         Mexico                   Education, income, health insurance, place of residence (urban vs rural)                         Women 40--59 (n = 12,281)                                Not detailed                                                            Not detailed
  **5/10**                                                                                                                                                                                                                                                                                                          

  *Font-Gonzalez, 2013 \[[@pone.0225667.ref031]\]*\      Colombia                 Education, income, health insurance, ethnicity, marital status use of other health services.     Women 40--69 (n = 27,116)                                [**In previous 2 years \[OR**]{.ul}**\]**\                              **Education (level)**\
  **8/10**                                                                                                                                                                                                                                  **Wealth index**\                                                       ***None*:** 1\
                                                                                                                                                                                                                                            ***Lowest*:** 1\                                                        ***Elementary*:** 1.3 (1.0--1.6)\
                                                                                                                                                                                                                                            ***Medium*:** 1.9 (1.5--2.3)[\*](#t005fn002){ref-type="table-fn"}\      ***Secondary*:** 1.6 (1.3--1.9)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***High*:** 2.5 (2.1--3.0)[\*](#t005fn002){ref-type="table-fn"}\        ***University*:** 2.3 (1.8--2.9)[\*](#t005fn002){ref-type="table-fn"}
                                                                                                                                                                                                                                            ***Highest*:** 4.7 (3.9--5.8)[\*](#t005fn002){ref-type="table-fn"}      

  *Schneider IJ, 2014 \[[@pone.0225667.ref019]\]*\       Florianopolis, Brazil.   Education, income, marital status                                                                Women 40--69                                             **Income (quartiles)**\                                                 [**In the previous year \[PR\]**]{.ul}\
  **7/10**                                                                                                                                                                                                                                  ***4***^***th***^: 1.98 (1.29--3.04)\                                   **Education (years**)\
                                                                                                                                                                                                                                            ***3***^***rd***^: 1.51 (0.99--2.30)\                                   ***\>12*:** 4.18 (1.30--13.44)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***2***^***nd***^: 1.29 (0.77--2.16)\                                   ***9--11*:** 4.36 (1.32--14.47)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***1***^***st***^***(poorest)*:** 1                                     ***5--8*:** 3.83 (1.16--12.63)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                                                                                                    ***1--4*:** 3.22 (0.93--11.18)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                                                                                                    ***0*:** 1

  *Melo ECP, 2016 \[[@pone.0225667.ref027]\]*\           Brazil                   Income, education, health insurance, race.                                                       Women over 40                                            [**At least once \[OR\]**]{.ul}\                                        [**At least once \[OR\]**]{.ul}\
  **8/10**                                                                                                                                                                                                                                  **Per capita family income**\                                           **Education (years**)\
                                                                                                                                                                                                                                            ***\<1/4MMW*:** 1\                                                      ***\<1*:** 1\
                                                                                                                                                                                                                                            ***1/4-1/2MMW*:** 1.19\                                                 ***1--3*:** 1.34[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***1/2-1MMW*:** 1.56[\*](#t005fn002){ref-type="table-fn"}\              ***4--7*:** 1.51[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***1-2MMW*:** 1.91[\*](#t005fn002){ref-type="table-fn"}\                ***8--10*:** 1.86[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***2-3MMW*:** 2.76[\*](#t005fn002){ref-type="table-fn"}\                ***11--14*:** 1.97[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            [**\>3MMW:**]{.ul} 4.10[\*](#t005fn002){ref-type="table-fn"}            ***\>15*:** 2.33[\*](#t005fn002){ref-type="table-fn"}

  *De Andrade Souza, 2017 \[[@pone.0225667.ref023]\]*\   Boa Vista, Brazil        Education, income, use of other health services.                                                 Women 40--69\                                            [**No in previous 2 years**]{.ul}**\[OR\]**\                            [**No in previous 2 years**]{.ul}**\[OR\]**\
  **6/10**                                                                                                                                                                         (n = 240)                                                **Per capita family income**\                                           **Education (level**)\
                                                                                                                                                                                                                                            ***Low*:** 1.33 (0.55--3.22)\                                           ***University*:** 0.32 (0.17--0.61)[\*](#t005fn002){ref-type="table-fn"}\
                                                                                                                                                                                                                                            ***Middle*:** 1\                                                        ***High school*:** 0.96 (0.39--2.34)\
                                                                                                                                                                                                                                            ***High*:** 0.49 (0.18--1.35)                                           ***Primary*:** 1.98 (1.48--3.05)[\*](#t005fn002){ref-type="table-fn"}

  *Sakellariou D, 2017 \[[@pone.0225667.ref036]\]*\      Chile                    Education, income, health insurance, use of other health services, marital status, occupation.   Disabled women\                                                                                                                  [**Yes \[OR\]**]{.ul}\
  **7/10**                                                                                                                                                                         (n = 5,731)                                                                                                                      ***Education (years)*:** 1.02 (1.04--1.05)
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**OR:** adjusted odds ratio; **PR:** adjusted prevalence ratio; **MMG:** mammography, **MMW:** minimum monthly wage; **USD:** U.S Dollars.

**\*P\<0.05**

The outcome measures found across the 24 studies were the self-reported participation in breast or cervical cancer screening. We did not identify any studies on the use of colorectal cancer screening. Within these two outcome measures, two levels of underuse were identified. Firstly, no previous participation in breast or cervical cancer screening. Secondly, no breast or cervical cancer screening in the previous 1--3 years (depending on the study).

The following exposure measures (independent variables) were identified across the included studies: income, education, marital status, health insurance, use of other health services, or other factors, such as smoking status, or number of children. To define the relationship of these variables with participation in cancer screening, only data coming from multivariate analyses adjusted for confounders were considered.

### Income {#sec015}

Income was estimated in different ways across the included studies. Most studies measured income as a categorical variable measuring in quintiles \[[@pone.0225667.ref016]--[@pone.0225667.ref020]\] or other categories.\[[@pone.0225667.ref021]--[@pone.0225667.ref025]\] Other studies used minimal monthly wages \[[@pone.0225667.ref026], [@pone.0225667.ref027]\] or the socioeconomic classification (A to E) established by the Brazilian Institute of Geography and Statistics (<https://ww2.ibge.gov.br/home/estatistica/populacao/condicaodevida/indicadoresminimos/defaulttab.shtm>).\[[@pone.0225667.ref028]--[@pone.0225667.ref030]\] A study from Colombia used a wealth index,\[[@pone.0225667.ref031]\] a well-established indirect measure of income.\[[@pone.0225667.ref032]\] Several studies found a positive association between income and participation in cervical cancer screening in the previous 1--3 years.\[[@pone.0225667.ref021], [@pone.0225667.ref022], [@pone.0225667.ref024], [@pone.0225667.ref025], [@pone.0225667.ref029]--[@pone.0225667.ref031], [@pone.0225667.ref033]\] However, other studies did not find a clear association.\[[@pone.0225667.ref016], [@pone.0225667.ref017]\] When the variable was considered as "PAP smear never used", the association between income and non-participation was also evident.\[[@pone.0225667.ref016], [@pone.0225667.ref018], [@pone.0225667.ref020]\]

Studies also reported a positive association between self-reported participation in mammography in the previous 1--3 years and income.\[[@pone.0225667.ref019], [@pone.0225667.ref031], [@pone.0225667.ref033], [@pone.0225667.ref034]\] However, some studies failed to demonstrate this association.\[[@pone.0225667.ref024]\] When the variable considered was "mammography never used" an association with income was also consistently found.\[[@pone.0225667.ref027], [@pone.0225667.ref028]\]

### Education level {#sec016}

Most studies defined education level as number of years of schooling.\[[@pone.0225667.ref014], [@pone.0225667.ref016]--[@pone.0225667.ref020], [@pone.0225667.ref024], [@pone.0225667.ref026], [@pone.0225667.ref027], [@pone.0225667.ref030], [@pone.0225667.ref035], [@pone.0225667.ref036]\] A few studies defined the level of education as the completion of primary, secondary or tertiary education,\[[@pone.0225667.ref021]--[@pone.0225667.ref023], [@pone.0225667.ref033]\] which makes regional comparisons more difficult.

Numerous studies showed that education level is positively associated with participation in cervical cancer screening both in the previous 1--3 years \[[@pone.0225667.ref014], [@pone.0225667.ref016], [@pone.0225667.ref017], [@pone.0225667.ref021], [@pone.0225667.ref030], [@pone.0225667.ref033]\] and also when considering the "PAP smear never used" in cervical cancer screening.\[[@pone.0225667.ref018], [@pone.0225667.ref036], [@pone.0225667.ref037]\] However, an important number of studies did not find any association between education level and cervical cancer screening.\[[@pone.0225667.ref025], [@pone.0225667.ref038], [@pone.0225667.ref039]\] Another two studies found a possible, but not fully proven, association \[[@pone.0225667.ref026], [@pone.0225667.ref029]\]. Most studies found an association between education levels and participation in mammography in the previous 1--3 years.\[[@pone.0225667.ref019], [@pone.0225667.ref023], [@pone.0225667.ref031], [@pone.0225667.ref034]--[@pone.0225667.ref036], [@pone.0225667.ref039]\] Less clear associations were found in a study in Brazil \[[@pone.0225667.ref023]\] that only found primary education to be a determinant for participating in mammography; in another study in Costa Rica,\[[@pone.0225667.ref024]\] education negatively correlated with yearly participation in mammography, although not when the interval was set at three years. This study concluded that better-educated women tend to wait longer between mammography and Pap smear screenings than their less educated counterparts. Another study,\[[@pone.0225667.ref028]\] did not find any association between mammography screening and levels of education. In one study in Brazil,\[[@pone.0225667.ref027]\] education was positively associated with never participating in mammography. However, this association was absent in another study.\[[@pone.0225667.ref040]\]

### Marital status {#sec017}

Marital status was consistently analysed as a determinant for participating in cancer screening. Most studies established that single women were less likely to participate in cancer screening,\[[@pone.0225667.ref016], [@pone.0225667.ref017], [@pone.0225667.ref019], [@pone.0225667.ref026], [@pone.0225667.ref035]--[@pone.0225667.ref037], [@pone.0225667.ref040]\] with only one study finding a positive association between being single and screening uptake.\[[@pone.0225667.ref014], [@pone.0225667.ref025]\]

### Health insurance {#sec018}

Being covered by health insurance was commonly established as a major determinant favouring participation in cancer screening.\[[@pone.0225667.ref018]--[@pone.0225667.ref021], [@pone.0225667.ref024], [@pone.0225667.ref027], [@pone.0225667.ref031], [@pone.0225667.ref033], [@pone.0225667.ref034], [@pone.0225667.ref036], [@pone.0225667.ref040]\] However, some studies found no such association.\[[@pone.0225667.ref023], [@pone.0225667.ref025]\]

### Place of residence {#sec019}

A number of studies identified living in a rural area as a barrier for participating in cancer screening \[[@pone.0225667.ref018], [@pone.0225667.ref020]--[@pone.0225667.ref022], [@pone.0225667.ref034], [@pone.0225667.ref036]\]. In some other countries, such as the Dominican Republic \[[@pone.0225667.ref022]\], the place of residence was not found to affect participation in cancer screening, while the analysis of a health survey in Bolivia concluded that women living in rural areas were more likely to have participated in cervical cancer screening. \[[@pone.0225667.ref022]\]

### Use of other health services {#sec020}

The use of other health services can be a determinant for encouraging participation in screening, especially in a region where most cancer screening programmes are opportunistic.\[[@pone.0225667.ref003]\] We identified several studies establishing an association between use of other health services (e.g. maternity care) and higher participation in screening programs.\[[@pone.0225667.ref014], [@pone.0225667.ref016]--[@pone.0225667.ref018], [@pone.0225667.ref022], [@pone.0225667.ref023], [@pone.0225667.ref025], [@pone.0225667.ref026], [@pone.0225667.ref028], [@pone.0225667.ref031], [@pone.0225667.ref035], [@pone.0225667.ref036]\]

### Other factors {#sec021}

This literature review identified other factors linked to poor screening performance in LA, including smoking;\[[@pone.0225667.ref014], [@pone.0225667.ref017], [@pone.0225667.ref040]\] lack of physical activity;\[[@pone.0225667.ref025]\] use of oral contraceptives;\[[@pone.0225667.ref015], [@pone.0225667.ref017]\] ethnicity/race (with white populations having lower rates of underuse);\[[@pone.0225667.ref018], [@pone.0225667.ref019], [@pone.0225667.ref021], [@pone.0225667.ref027], [@pone.0225667.ref031], [@pone.0225667.ref036], [@pone.0225667.ref040]\]; and greater number of children.\[[@pone.0225667.ref018], [@pone.0225667.ref021]\]

Discussion {#sec022}
==========

Our aim was to investigate the socioeconomic determinants for the disparities in the use of cancer screening services in LA. Twenty-four articles published between 2009 and 2018 were included in this review. Low income, low education level, lack of health insurance and single marital status were all found to be determinants of underuse of breast and cervical cancer screening services in LA. No evidence was found about colorectal cancer screening and this may signal a lack of knowledge that should be considered in future research. With more than 1.4 million new cases and 670,000 deaths every year,\[[@pone.0225667.ref001]\] cancer is a major public health challenge in LA. Breast, cervical and colorectal cancer are among the most common cancer types \[[@pone.0225667.ref041]--[@pone.0225667.ref042]\] These numbers are projected to keep growing in the coming years and, therefore, health systems need to provide a comprehensive approach that addresses prevention, screening, early detection and treatment of cancer. Although most countries in LA have introduced screening programmes for breast, cervical and colorectal cancer, \[[@pone.0225667.ref009]\] these programmes are often opportunistic, not equally accessible to everyone and often lack the required quality.\[[@pone.0225667.ref003]\] As a result, cancer is still diagnosed late and generally the screening programmes do not have the desired impact of reducing mortality.\[[@pone.0225667.ref042]--[@pone.0225667.ref044]\] Because LA lacks comprehensive cancer registries, there is no information about the socioeconomic characteristics of cancer patients. However, some studies have concluded that the late diagnosis and mortality from cervical \[[@pone.0225667.ref045]--[@pone.0225667.ref047]\] and breast \[[@pone.0225667.ref048]--[@pone.0225667.ref052]\] cancer in the region is more common in lower socioeconomic strata. Although several reasons may explain these differences, it is likely that differential access to preventive and therapeutic healthcare is an important factor.

The results of this literature review are consistent with the existing evidence on the impact of socioeconomic status on accessing healthcare \[[@pone.0225667.ref012]\] and cancer screening in both high,\[[@pone.0225667.ref013], [@pone.0225667.ref053]--[@pone.0225667.ref055]\] and low and middle-income countries.\[[@pone.0225667.ref056]--[@pone.0225667.ref059]\] Indeed, two similar systematic reviews previously conducted in the U.S \[[@pone.0225667.ref053]\] and in low and middle-income countries \[[@pone.0225667.ref057]\] obtained similar results to this LA-based literature review. Other socioeconomic factors that affect cancer screening uptake include employment status,\[[@pone.0225667.ref055]\] race,\[[@pone.0225667.ref018], [@pone.0225667.ref019], [@pone.0225667.ref021], [@pone.0225667.ref027], [@pone.0225667.ref031], [@pone.0225667.ref060]\] and religion.\[[@pone.0225667.ref028]\] Moreover, being single was identified as another predictor of underuse for cancer screening. The results conclude that the lower income and less educated population with no health insurance coverage make lower use of cancer screening. Finally, this systematic review found that the place of residence also affected cancer screening participation. This information is very relevant since in LA a large number of people live far from urban regions or in rural-areas. Therefore, cancer screening needs to take this into account.

This literature review concluded that being covered by an insurance plan was a determinant for participating in breast and cervical cancer screening. In LA countries, health systems are often highly fragmented \[[@pone.0225667.ref061]\] and the population is covered by different configurations, often involving a combination of private health insurance, social security and public health care systems. Access to healthcare, including screening services, varies across the population depending on the type of insurance people have.

The lack of reliable information on the characteristics of existing cancer screening programs across LA precludes any conclusions regarding a link between differences in healthcare systems and distribution of cancer screening underuse across income levels. Research, like that conducted previously in Europe by the International Agency for Research on Cancer (IARC),\[[@pone.0225667.ref062]\], would be essential to answer this question. Moreover, it is important to acknowledge that cancer screening by itself does not reduce cancer mortality and that it must come together with appropriate referral and timely treatment. Analysing the impact of socioeconomic status in accessing cancer treatment services would help identify other factors explaining the higher cancer mortality in populations with lower socioeconomic status.

This study has several limitations. The studies identified in the literature review were cross-sectional and therefore causation between the independent and dependent variables could not be established.\[[@pone.0225667.ref063]\] Cross-sectional studies may be affected by recall or social desirability bias in which the respondents might share inaccurate information.\[[@pone.0225667.ref064]\] For instance, in household surveys there is a trend to underreport income, due to forgetfulness,\[[@pone.0225667.ref065]--[@pone.0225667.ref068]\], among other reasons, and this could affect the validity of the income measure in the selected studies. Furthermore, most studies included in this review did not consider the economies of scale (meaning how the needs of a household grow with each additional individual), and only income was used to define wealth level.\[[@pone.0225667.ref069]\] The lack of information on the characteristics of cancer screening programmes in LA limited the capacity of this study to identify those screening programme characteristics linked to better performance in reducing social disparities. Although the possibility of publication bias exists, the nature of the studies included in this review makes publication bias unlikely: most studies were based on health surveys that are publicly available and could be easily reanalysed; each study included two or more socioeconomic variables that could have different impact on cancer screening access; and some of the included studies analysed data from the same survey obtaining similar results. Finally, this study did not analyse information about the impact of socioeconomic status in accessing other services in the continuum of cancer care such as HPV vaccination, cervical precancerous lesions, or invasive cancer. Getting this information in future studies would shed more light onto the factors that explain the higher cancer mortality in low socioeconomic strata.

However, this study has important strengths, providing evidence on the socioeconomic factors related to poor utilisation of cancer screening in LA. First, this study followed a rigorous process, collecting for the first time the available evidence on socioeconomic determinants that affect access to cancer screening in LA. This review used three databases relevant to the topic and another database (LILACS) specific to LA. We included studies in English, Portuguese and Spanish, thereby reducing the chances of losing relevant information. Moreover, the quality of the papers was assessed to ensure that the analysed papers were of acceptable quality.

Conclusions and policy recommendations {#sec023}
======================================

This study suggests that income, education level, health insurance and marital status are all determinants for using cancer screening services in LA. The public health implication of this study is that it helped identify populations with lower use of cancer screening. The study also helped to identify research gaps that need to be addressed to fully understand cancer screening access in LA and contribute to the elaboration of relevant policies. The establishment of well-organized cancer screening strategies has helped some countries in LA such as Argentina \[[@pone.0225667.ref033]\] to reduce cancer disparities. However, a lot of work remains to be done. In order to reduce avoidable cancer deaths, we recommend that countries should:

1.  Conduct research to understand the reasons behind the lower participation in cancer screening in populations of lower socioeconomic status.

2.  Conduct research to explore inequalities in access to cancer screening in specific populations, such as people with disabilities or indigenous populations.

3.  Develop effective information campaigns and culturally sensitive messages that proactively reach those populations that are under-users of cancer screening.

4.  Develop population-based screening programs to recruit populations from different age groups and socioeconomic levels.

5.  Upscale the introduction of approaches such as HPV self-sampling, mobile mammography and colonoscopy services to better reach socially vulnerable under-screened populations.

6.  Make screening services accessible to uninsured populations and ensure that screening services are available at different times and days so that workers can access these services.

Supporting information {#sec024}
======================
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Reviewer \#2: The article is a narrative review of studies reporting on socioeconomic determinants for access to screening programs for three cancer sites between 2009 and 2018. Only 24 studies on the early detection of breast and cervical cancer were eligible for this analysis, but none for colorectal cancer. Therefore, the title could be changed to refer to screening for the early detection of breast and cervical cancer in women.

Abstract: The Result section should report on the effects of socioeconomic factors, separately for cervical and breast cancer.

Methods: The authors mention that information on the characteristics of the screening programs was frequently limited. However, the type of the program is pertinent for the analysis of socioeconomic factors. With regard to cancer (in particular cervical cancer) screening, it should be clarified, if the screening program was a research or pilot project with special aim to implement screening in a defined population such as a rural district (all socio-economic classes) or in special groups (indigenous women of low socio-economic status) or whether it is a general (nation-wide) free health-care program (for all socio-economic groups). Only the last type of screening programs allows an unbiased analysis of the participation by socio-economic status (SES), because all other screening programs are designed for selected subpopulations. If this information is limited, the analysis could be in two steps: for the studies selected and for those with sufficient information to be classified as a general population-based screening program.

Methods:

Table 1 indicates, with regard to cancer control, "Latin America" is a fractionated continent, but I have problems to understand this table aimed to show the search strategy. For example, the information on screening services and SES is lacking for several countries, such as Paraguay or Uruguay. A figure might be better. Most articles are from Brazil, and, for example, Argentina conducted an important pilot project to implement cervical cancer screening in a rural region. There was, for example, no report from Uruguay, classified with a "very high" Human Development Index and running a well-organized cancer registry.

Table 2 shows the search terms, this may be sufficient to delineate the search concept.

Results:

Because of differences in funding (higher for cervical than for breast cancer in Latin America) and in cancer risks by socio-economic status (SES) (higher risks for developing cervical cancer in women with low SES and higher risks for developing breast cancer in women with high SES), the analysis should be performed separately for these two cancer sites and presented in subtables.

Cervical cancer is of special concern in Latin America. Screening for the early detection of breast and colorectal cancer is less well organized. Cervical cancer screening is not just one step, but a stepwise procedure (HPV screening, if positive CIN screening). This should be considered when presenting the studies.

Challenges for cancer control in Latin America have been subject to comprehensive evaluations. Major problem is disparity in health care between metropolitan und rural regions. Therefore, the studies should be categorized by region (nation-wide, urban, rural).

A table showing the results by country and cancer site would be informative as first table of the Result section. The article should describe the characteristics of the region (country, nationwide or state or department), method (e.g. mammography) and target population more precisely in Table 3, separately for breast and cervical cancer. So far, results were presented in Table 3 in an "unstructured manner" with a variety of formatting errors and not informative due to the crude "listing" of studies. This table requires major revision and a harmonization of the different outcome variables, such as years of education or income, if possible, into low, medium, high SES. By the way, underreporting of the income is not just "forgetfulness". This harmonized classification would allow a meta-analysis of the effect of SES by cancer site.

Discussion

There are excellent publications on cervical cancer in Latin America. Nation-wide HPV vaccination programs have been established in a many countries, for example also in Paraguay, with support of international agencies, including PAHO, covering all girls in schools. The next step is the detection of HPV infections and precancerous lesions (CIN) in young women. Here, SES may play a crucial role, but mainly with regard to the clinical treatment capacity of those tested positively with higher CIN stages, which is limited to metropolitan regions. Poorer women from rural regions cannot travel to distant health care centers. This problem is not captured when investigating the role of SES in CIN screening in rural regions.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: Andrea Orue

Reviewer \#2: No

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

###### 

Submitted filename: referee report.docx

###### 

Click here for additional data file.

###### 

Submitted filename: renamed_6b233.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0225667.r002

Author response to Decision Letter 0

22 Oct 2019

Dear Editor,

Thank you very much for the thoughtful comments we received by the two reviewers and by the editorial office. We have revised the manuscript in response to these comments, as outlined below.

Sincerely,

The authors

Comments from the editorial office

Journal requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

RESPONSE: We have now addressed this.

2\. In the Methods, please provide the start and end dates of the search timeframe (month and year). Furthermore, please clarify why the databases were searched from 2009 onwards, instead of from inception?

RESPONSE: The search timeframe was January 2009 to July 2018. The reason why the databases were searched from 2009 is because we were looking for updated information as the implementation of new cancer norms and screening programs in Latin America is expected to have an impact in the access to cancer screening services. We have added this information in lines 95-98, ad in the last line of table 2

3\. Please provide an analysis of potential publication bias in addition to the quality analysis that you have already performed.

RESPONSE: Although a possibility of publication bias may exist we believe that the nature of the studies included in this review makes publication bias unlikely. First, most studies were based on health surveys that are publicly available and could be easily reanalyzed. Second, each study included two or more socioeconomic variables that could have different impact on cancer screening access. Third, some of the found studies were analyzing data from the same survey and obtained similar results. We have now added this information in lines 298-302.

4\. Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information:<http://journals.plos.org/plosone/s/supporting-information>.

RESPONSE: We have now addressed this.

Reviewers\' comments:

Reviewer \#1:

Bernardo Nuche-Berenguer and Dikaios Sakellariou present a well written manuscript; however some issues should be adequately addressed in order to improve the manuscript.

RESPONSE: Thank you for your contrastive feedback. Please find our detailed responses below

1\. Method and extraction of this paper is not clear. Please add statements regarding:

-no. of publications in each language reviewed.

RESPONSE: We added a clear statement about this in lines 111-113 and 132-142, and we also show this information in the PRISMA diagram. 127 articles were subjected to full review (74 in English, 36 in Portuguese and 17 in Spanish). Data were extracted from 24 articles (13 in English, 8 in Portuguese and 3 in Spanish.

2.In publications written in Spanish and Portuguese, were only abstract considered? or the authors extract the data from the body of the article? Add a flowchart describing the process of selection of publications in this section (Fig1).

RESPONSE: Please see answer above.

3\.

Line 71- Among the socio-economic factors to search should be considered the distance of patients to urban areas, since in LA a large number of people live far from urban regions or in rural-areas?. As well as, data on ethnicity of patients I understand that unfortunately these data are not always available.

RESPONSE: We revised the 24 selected articles to extract the specific information related to the impact of the place of residence on cancer screening participation. This information has been added to the column of independent variables in tables 4 and 5 and also a new subsection summarizing this information has been added in line 214-219 and also in the discussion (lines 268-271). The information about the impact of race ethnicity is briefly summarized in the subsection "Other factors".

4\. Line 89- Inclusion and exclusion criteria:

Authors should describe why the choice of these types of tumor (breast, cervical,

colorectal cancer) are most reported types of tumors in the region?

RESPONSE: Breast, cervical and colorectal cancer are together with other cancer types such as prostate or lung cancer the most common cancer types in Latin America. Countries in Latin America have national screening programmes for breast, cervical and colorectal. While breast and cervical cancer screening are recommended by WHO, colorectal cancer screening is recommended by other organizations such as USPSTF or the American Cancer society. Analysis in the access to prostate cancer screening was excluded because although prostate cancer screening is available in some countries there are no widespread national screening programmes and the benefits of prostate cancer screening are not clear. This is now explained from lines 51-55 and again in lines 92-94 (inclusion and exclusion criteria).

5\. Line 94.- What is the reason to exclude the Caribbean islands?

RESPONSE: The Caribbean is a different sociopolitical region with a very different geographical and cultural characteristics. We feel that a similar analysis could be conducted in the Caribbean but that this should be done apart of the present analysis as the interpretation of the results may be different. This is explained in lines 99-101.

6\. Line 98- Data extraction:

Among the factors that can be included if the population lives in rural zones or located in cities?

RESPONSE: Thank for your comment. As stated above this information is now included in the results and discussion sections.

7.Authors should describe if used a test statistic for OR? The confidence intervals should be placed in parentheses to separate them from the OR, in all cases.

RESPONSE: We made sure that all confidence internals (where available) were placed within parentheses. However, not all studies reported confidence intervals. The authors of the included studies used logistic regressions to calculate OR.

8\. Improve and use the same format for tables. We streamlined the presentation of the tables and we also divided the main results table into two separate tables (tables 4 and 5) for clarity, as suggested by reviewer 2.

9\. In the discussion, the authors mention that some LA countries have made progress in reducing cancer disparities, could provide concrete examples of the country and program, since depending on these recommendations can be extrapolated to other countries in the region. CicLAP and others grups?

RESPONSE: We have added an example in lines 319-321.

Reviewer \#2:

10\. The article is a narrative review of studies reporting on socioeconomic determinants for access to screening programs for three cancer sites between 2009 and 2018.

RESPONSE: Thank you for your contrastive feedback. Please find our detailed responses below

Only 24 studies on the early detection of breast and cervical cancer were eligible for this analysis, but none for colorectal cancer. Therefore, the title could be changed to refer to screening for the early detection of breast and cervical cancer in women.

RESPONSE: We believe that because the review set out to also explore colorectal cancer, the title should remain as it is. We highlighted in the findings the implication of the lack of research for colorectal cancer.

11.Abstract: The Result section should report on the effects of socioeconomic factors, separately for cervical and breast cancer.

RESPONSE: We added a sentence about the effects of socioeconomic factors in the abstract; as the effects are quite similar, we decided to mention together breast and cervical cancer screening in the abstract

12\. Methods: The authors mention that information on the characteristics of the screening programs was frequently limited. However, the type of the program is pertinent for the analysis of socioeconomic factors. With regard to cancer (in particular cervical cancer) screening, it should be clarified, if the screening program was a research or pilot project with special aim to implement screening in a defined population such as a rural district (all socio-economic classes) or in special groups (indigenous women of low socio-economic status) or whether it is a general (nation-wide) free health-care program (for all socio-economic groups). Only the last type of screening programs allows an unbiased analysis of the participation by socio-economic status (SES), because all other screening programs are designed for selected subpopulations. If this information is limited, the analysis could be in two steps: for the studies selected and for those with sufficient information to be classified as a general population-based screening program.

RESPONSE: Thank you for this interesting comment. The purpose of the study was to analyze the impact of socioeconomic factors in access to cancer screening. Most of the studies reporting this information were based on health surveys in which participants were asked about a number of socioeconomic aspects together with their past participation in cancer screening. Therefore, the information regarding the nature of the cancer screening is not available in these studies. We are aware that this is a limitation in the interpretation of the results of the study since the information of exposure to cancer screening is unknown. Although there are some global efforts to identify the type of cancer screening program available in each country, this information is currently unknown.

Methods:

13\. Table 1 indicates, with regard to cancer control, "Latin America" is a fractionated continent, but I have problems to understand this table aimed to show the search strategy. For example, the information on screening services and SES is lacking for several countries, such as Paraguay or Uruguay. A figure might be better. Most articles are from Brazil, and, for example, Argentina conducted an important pilot project to implement cervical cancer screening in a rural region. There was, for example, no report from Uruguay, classified with a "very high" Human Development Index and running a well-organized cancer registry.

RESPONSE: Table 1 does not show the search strategy- this is shown is table 2. Our aim in Table 1 is to present the search concepts identified from the research question. The concepts presented in the three columns were all combined in the search, presented in table 2.

14\. Table 2 shows the search terms, this may be sufficient to delineate the search concept.

RESPONSE: While we agree that table 2 also shows the search concepts, these are more clearly presented in table 1, and linked to each of the terms in the questions, so we believe that to enhance clarity and transparency it would be good to keep both tables in the article.

15.Because of differences in funding (higher for cervical than for breast cancer in Latin America) and in cancer risks by socio-economic status (SES) (higher risks for developing cervical cancer in women with low SES and higher risks for developing breast cancer in women with high SES), the analysis should be performed separately for these two cancer sites and presented in subtables.

RESPONSE: Thank you for this comment. We are now presenting the reslts in two separate tables, as suggested.

16\. Cervical cancer is of special concern in Latin America. Screening for the early detection of breast and colorectal cancer is less well organized. Cervical cancer screening is not just one step, but a stepwise procedure (HPV screening, if positive CIN screening). This should be considered when presenting the studies.

RESPONSE: We agree that cancer screening by itself does not reduce cancer mortality and that it must come together with appropriate referral and timely treatment. However, the aim of this study was analyzing the impact of socioeconomic status in accessing cancer services and the gateway for cancer services should ideally be cancer screening. Getting information about the impact of socioeconomic status in accessing other services in the continuum of cancer care would be very interesting of course, however, the nature of the identified studies that were mostly survey-based does not allow to obtain this information. We added some explanation of this in lines 284-286 and 302-306.

17\. Challenges for cancer control in Latin America have been subject to comprehensive evaluations. Major problem is disparity in health care between metropolitan und rural regions. Therefore, the studies should be categorized by region (nation-wide, urban, rural).

RESPONSE: We revised the 24 selected articles to extract the specific information related to the impact of the place of residence on cancer screening participation. This information has been added to the column of independent variables in tables 4 and 5 and also a new subsection summarizing this information has been added in line 214-219 and also in the discussion (lines 268-271).

18\. A table showing the results by country and cancer site would be informative as first table of the Result section. The article should describe the characteristics of the region (country, nationwide or state or department), method (e.g. mammography) and target population more precisely in Table 3, separately for breast and cervical cancer. So far, results were presented in Table 3 in an "unstructured manner" with a variety of formatting errors and not informative due to the crude "listing" of studies. This table requires major revision and a harmonization of the different outcome variables, such as years of education or income, if possible, into low, medium, high SES. By the way, underreporting of the income is not just "forgetfulness". This harmonized classification would allow a meta-analysis of the effect of SES by cancer site.

RESPONSE: Thank you for this helpful comment. We thoroughly revised the main results table and split it into two (tables 4 and 5), which we think adds more clarity.

19\. There are excellent publications on cervical cancer in Latin America. Nation-wide HPV vaccination programs have been established in a many countries, for example also in Paraguay, with support of international agencies, including PAHO, covering all girls in schools. The next step is the detection of HPV infections and precancerous lesions (CIN) in young women. Here, SES may play a crucial role, but mainly with regard to the clinical treatment capacity of those tested positively with higher CIN stages, which is limited to metropolitan regions. Poorer women from rural regions cannot travel to distant health care centers. This problem is not captured when investigating the role of SES in CIN screening in rural regions. RESPONSE: Thank you for this helpful comment. We added some explanation of this in lines 284-288 and 302-306.
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PONE-D-19-18831R1

Dear Dr. Sakellariou,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Thomas Behrens

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: All the observations were considered and the manuscript improved.

1\. Method and extraction of this paper is not clear. Please add statements regarding:

-no. of publications in each language reviewed.

RESPONSE: We added a clear statement about this in lines 111-113 and 132-142, and we also show this information in the PRISMA diagram. 127 articles were subjected to full review (74 in English, 36 in Portuguese and 17 in Spanish). Data were extracted from 24 articles (13 in English, 8 in Portuguese and 3 in Spanish.

ok

2.In publications written in Spanish and Portuguese, were only abstract considered? or the authors extract the data from the body of the article? Add a flowchart describing the process of selection of publications in this section (Fig1).

RESPONSE: Please see answer above.

ok

3.Line 71- Among the socio-economic factors to search should be considered the distance of patients to urban areas, since in LA a large number of people live far from urban regions or in rural-areas?. As well as, data on ethnicity of patients I understand that unfortunately these data are not always available.

RESPONSE: We revised the 24 selected articles to extract the specific information related to the impact of the place of residence on cancer screening participation. This information has been added to the column of independent variables in tables 4 and 5 and also a new subsection summarizing this information has been added in line 214-219 and also in the discussion (lines 268-271). The information about the impact of race ethnicity is briefly summarized in the subsection "Other factors".

4\. Line 89- Inclusion and exclusion criteria:

Authors should describe why the choice of these types of tumor (breast, cervical,

colorectal cancer) are most reported types of tumors in the region?

RESPONSE: Breast, cervical and colorectal cancer are together with other cancer types such as prostate or lung cancer the most common cancer types in Latin America. Countries in Latin America have national screening programmes for breast, cervical and colorectal. While breast and cervical cancer screening are recommended by WHO, colorectal cancer screening is recommended by other organizations such as USPSTF or the American Cancer society. Analysis in the access to prostate cancer screening was excluded because although prostate cancer screening is available in some countries there are no widespread national screening programmes and the benefits of prostate cancer screening are not clear. This is now explained from lines 51-55 and again in lines 92-94 (inclusion and exclusion criteria).

5\. Line 94.- What is the reason to exclude the Caribbean islands?

RESPONSE: The Caribbean is a different sociopolitical region with a very different geographical and cultural characteristics. We feel that a similar analysis could be conducted in the Caribbean but that this should be done apart of the present analysis as the interpretation of the results may be different. This is explained in lines 99-101.

ok

6\. Line 98- Data extraction:

Among the factors that can be included if the population lives in rural zones or located in cities?

RESPONSE: Thank for your comment. As stated above this information is now included in the results and discussion sections.

perfect!

7.Authors should describe if used a test statistic for OR? The confidence intervals should be placed in parentheses to separate them from the OR, in all cases.

RESPONSE: We made sure that all confidence internals (where available) were placed within parentheses. However, not all studies reported confidence intervals. The authors of the included studies used logistic regressions to calculate OR.

ok

8\. Improve and use the same format for tables. We streamlined the presentation of the tables and we also divided the main results table into two separate tables (tables 4 and 5) for clarity, as suggested by reviewer 2.

9\. In the discussion, the authors mention that some LA countries have made progress in reducing cancer disparities, could provide concrete examples of the country and program, since depending on these recommendations can be extrapolated to other countries in the region. CicLAP and others grups?

RESPONSE: We have added an example in lines 319-321.

ok

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.
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